Electrical and geological methods are used to conduct petrophysical study in Douala-Cameroon sedimentary basin along Yaounde-Douala National road No. 3. Studies in this region are made of three outcrops, namely: Missolè II located on the sedimentary basin of Douala, Edea and Sikoum which are outcrops of basement rocks that form the eastern boundary of the sedimentary basin of Douala. This study reveals that the rocks of the sedimentary basin of Douala are mainly composed of sandstone and clay. Both basement rocks of Edea and Sikoum are subjected to the same phases of deformation. These phases of deformation give the quartzite a particular structure that greatly influences the resistivity and density of these rocks and give it a planar anisotropy.
Introduction
The electrical properties are widely useful in the study of the interior of the earth, in the exploration of the surface layers (mineral exploration) and also in the characterization of soils [1] [2] [3] [4] [5] [6] [7] . Knowledge of such properties may be essential in particular to describe an oil reservoir, the operation of an aquifer or predict the importance of fluid motion in volcanic rocks or around a waste disposal site [8] . There are several standard abacuses that summarize the physical properties of rocks. These abacuses have several shortcomings because their values are very large for a single rock type and overlap for different rock types. This inaccuracy of the data is due to the fact that the physical properties of rocks depend on their geological settings and environment in which they are exposed. A petrophysical data contained in these abacuses does not usually consider the geology of the rocks studied. Environmental conditions and establishment of the rocks change from one region to another. This imprecision of values is often the cause of misinterpretation of data, thus causes losses of time and money. The improved results of the geophysical means improve basic documents by the constant influx of petrophysical data and especially more reliable because they are more constrained by geological data. The aim of this work is to contribute to the improvement of reference documents providing petrophysicaldata on some rocks of Douala sedimentary basin and some rocks of precambrian basement.
Materials and Methods
The formations studied are sedimentary rocks (sandstone and clay) of Missolè II and the precambrian basement rocks (quartzites and charnockites) observed respectively on the road cuts of Sikoum and Edea (Douala-Yaounde road) in the Cameroonian coast (Figure 1) .
The geological study done on this training was carried out according to conventional methods that are the geologist's hammer prospecting, followed by the study of thin sections and statistical treatment of structural data in the laboratory. The electrode configuration adopted for this study is the Schlumberger array. In this method four electrodes were placed along a straight line on the surface such that the current electrodes distance AB is equal to or greater than five times the potential electrode distance [10, 11] . For the linear symmetry array of electrodes (AMNB), the apparent resistivity given by Gruntorad and Karous [12] is:
where V is the measured potential difference, I is the current and K is the geometrical factor that depends on the electrode arrangement for the Schlumberger array.
Obtaining resistivity values required the establishment of an experimental device. This device consists of steel bar of 15 cm in length serving as electrodes. These steel bars are embedded in a wooden parallelepiped shape. To isolate the steel bars of wood, they are surrounded by rubber bands of about 5 mm thick. The electrodes A and B (injection electrodes) are connected to two batteries while the electrodes M and N (measuring electrodes) are connected to an ammeter and voltmeter (high impendency).
Values for their densities were obtained by direct measurement of mass and volume.
Results and Discussion

Geology
The region is characterized by three outcrops: the outcrops of Missole, Edea and Sikoum. The study reveals that, the outcrop of Missolè consists of detritical rocks, particularly sandstones and clays which are positively graded implemented in an environment of high energy. The other two show outcrops of precambrian basement rocks, which are constituted by charnockites in Edea and quartzites in Sikoum. Petrographic analysis reveals that quartzites are essentially formed by quartz, feldspar and muscovite abundant especially in the shear planes (Figure 2) , while charnockites contain predominantly quartz, feldspar, clinopyroxene and orthopyroxene. The structural analysis reveals highly structured formations of the base, including quartzite, with identical structures in both outcrops. These allow us to distinguish three main deformation phases:  Phase D1, the first phase of deformation, observed only on charnockites, is characterized by the first folding that affects the original magmatic layering of the rock and give wrinkles P1.  Phase D2, observed on the charnockites and quartzites, is characterized by P2 folds more or less straight to axes plunging to the south which include the P1 fold. This phase of intense folding was accompanied by the establishment of an S2 axial plane cleavage of folds, carrying a stretching lineation and shear planes C2 carrying a transport lineation.  The third phase of deformation D3 is characterized mainly by a network of fractures observed at both sites of Edea and Sikoum. The same phases of deformation have been identified by [13, 14] in the town of Edea. Thus, structural analysis confirms the structural identity between the rocks of the basement. Difference can however be noted in the character of the deformation which is ductile in the charnockites and fragilo-ductile in the quartzites. We can associate this difference of caracters to a difference in calculate the coefficients of anisotropy (Ca) which is given by the following Equation (2): rheological structural level training during the D2 deformation.
Petrophysics
The statistical treatment of petrophysical data allowed us to have some interesting results on the resistivity and density of the rocks studied. Concerning the resistivity, the positional parameters such as mean, median and quartiles (Figure 3) , and the dispersion parameters such as range, variance and standard deviation (Figure 4) were used to characterize the rocks. Overall, it appears that the clays have the lowest resistivity, followed by sandstone and quartzite. This can be explained by the fact that clay minerals are electrically polarized, clays are more conductive, while the quartz that makes up most of the sandstones and quartzites is not conductive.
where ρ XY and ρ XZ are the resistivities measured on the different planes of rock deformation (Figure 6 ). There were twenty different measurement points, on the abscissa point 1 is the first measurement position corresponding to a 27.32 mm gap between the electrodes A and B. Equivalent to the second position AB equal to 34.75 mm so on until position 20 which corresponds to the value 158.62 mm. For spacing between AB and 27.32 46.36 mm, the medium traversed by electric waves appears isotropic with coefficients between 1.01 and 0.91. This is due to fracturing which is more abundant on the surface of the sample analyzed. Flakes of muscovite contained in fractures accelerate the propagation of waves in any direction. In this interval therefore, the values of resistivity are relatively low and close. For values of AB above 50 mm, the anisotropy coefficient decreases. This is probably due to the decrease in the density of fractures. This decrease in the density of fractures affects differently the propagation of electric waves and therefore the values of resistivity Figure 7 . Unlike Furthermore, the resistivities in clays are grouped quite unlike a greater dispersion observed in the sandstones, and worse, in the quartzites. Investigations conducted on quartzite have allowed us to reveal anisotropy of the resistivity in these rocks. This anisotropy may be due to the strong structural anisotropy observed in the rock where C2 shear planes are covered with muscovite more conductive than quartz ( Figure 5 ). Measurements made on two different planes (XY and XZ) were used to don't change too much. However, there is a greater density for quartzite rocks are consolidated. In the sandstones, there is some scatter, due to the random distribution of voids. Clays that are more homogeneous densities were almost invariable.
The investigations i untered show that the Douala sedimentary basin is bounded to the East by two rock types: charnockites and quartzites. The similarity of structural elements observed in these rocks reveals that despite their different natures, these two rocks were subjected to the same constraints.
These constraints gave three phases of deform served in these rocks. The third phase has generated a shear which occurs in two main directions and cuts across the schistosity, giving three families of planes of weakness. The families of planes of weakness have become sites of accumulation of muscovite. The analysis of resistivities permits us to observe the influence that rocks structures can have petrophysical properties. The presence of muscovite changes the distribution of electric waves in the quartzites because of their lower resistivity than silica; these investigations also show that, the presence of fractures in the quartzites generates anisotropy in this rock and gives it a particular density. The resistivities and densities of the various formations encountered, allowed us to make a chart specific to this region. térisation Pétrophy-
